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INTRODUCTION AND REVIEW OF LITERATURE 
Nematodes are regarded as important pests o-f our 
agricultural and horticultural crops. They are widely 
destributed in different kinds of habitats. The nematodes 
cause serious losses to plants all over the world. Chiarapa 
<1971) defined crop losses as the difference between the 
attainable yield and the actual yield. That is why it is 
difficult to asses crop losses. However, some workers have 
attempted to estimate the crop losses due to nematodes. 
Stapel (1953) estimated an annual loss of 5 mil ion ^Croners 
caused due to cereal cyst nemamtode Heterodera avenae in 
Denmark. United States Department of Agriculture (USDA) 
estimated an annual crop loss of 372,335000 dollars to 16 
crops (Taylor, 1967). Hutchinson et^ al^ - (1961) estimated a 
less of * 250 million due to nematodes. The Society of 
Nematologists (SON) Committee on crop loss led by Feldraesser 
estimated annual losses in U.S.A. in the farm values of the 
order of $ 1,038,374,300 in field crops, $ 225,145900 in 
fruit and nut crops, S 266,989,100 in vegetable crops and 
$ 59,817,634 on ornamental crops due to nematodes (Anon,1971) 
Sassar ?< Freckmen <19S7) have indicated an annual crop losses 
due to plant - parasitic nematodes on world wide basis to the 
tune of $ 100 billion. More recently a similar committee of 
SON led by R. McSorley has alsQ reviewed the crop loss caused 
by the nematode and has given the grim picture o-f 
agricultural economy (Anon, 19B7>. 
From India there are also some reports o-f crop losses 
due to nematodes. Van Berkum Sc Seshadri (1970) gave an 
account of crop losses caused by nematodes. According to them 
Anouina tritici. the seed gall nematode caused a loss of * 
10 million to wheat crops; Pratylenchus coffeae, the root-
lesion nematode, * 3 million to coffee; and Heterodera 
avenae. the cereal cyst nematode, * 8 million to wheat and 
barley in Rajasthan state alone. However, above figures are 
not adequate to highlight the crop losses due to nematodes, 
because little information is available about crop losses in 
the developing countries. The nematodes cause heavy and 
serious losses, therefore efficient control measures are 
undertaken to minimize the crop losses. There are five broad 
categories of these methods, viz.. Physical, Chemical, 
Cultural, Biological and Regulatory. Each has its own merits 
and demerits. It is difficult to combat with the nemtode 
problems because majority of nematodes are soil borne. 
Physical Method 
Physical njethod includes heat treatment, e.g., 
solarization, steam sterilization and pasteurization of soil. 
electrical soil heating, hot water treatments, radiation 
treatments, ultra-sonics, washing processes and seed 
cleaning, etc. These physical methods though very effective 
on small scale are o-f little value. It is one of the oldest 
methods of managing nematode population. Soil heating and hot 
water treatment is often used for control of plant — 
parasitic nematodes <Jenkin, 1960). For soil solarization 
small quantities of soil may be put in steam chamber and are 
autoclaved under pressure. It is recent technique to kill 
nematodes but, it is limited to only summer season in the 
tropical and sub-tropical regions of the world- It also kills 
beneficial organisms including those which are natural 
enemies of nematodes. Seeds and other propagating materials 
Are treated with hot water to disinfect these materials. Hot 
water may reduce viability of seeds and may also kill other 
useful organisms. Radiation, and electrical soil heating may 
be used for the control of plant- parasitic nematodes but 
they may be hazardous or risky to the operator. 
Chemical Method 
There are two types of chemicals used for the control 
of plant-parasitic nematodes. (i> Fumigants tii) Non 
fumigants. Kuhn <1981) reported first nematicide, 
carbondisulphide. He used this as soil fumigiant to control 
beet nematode Heterodera sachachtii. Mathews (1920) reported 
another chemical, chloropicrin. Carter (1943) discovered D-D 
mixture. After that EDB, DBCP and methyl bromide were 
•formulated as soil -fumgant. These chemicals have been -found 
to have side effects on human health. These chemicals are 
harmful to livestock, plants and to the beneficial fauna and 
flora of the soil . Most of the chemicals are banned. US 
Environmental Protection Agency has Judged that EDB and DCPB 
soil fuffligants are unsafe and prohabited their use. DD is no 
longer manufactured. Although use of chemicals is considered 
as one of outstanding methods but in some cases it has been 
found that nematicide application has only short term effect, 
because if nematicide treatment is not repeated there is 0»any 
fold increase in nematode population in next growing season. 
These chemicals are also costly and are not easily 
available. The recent removal of some key nematicides from 
use in several developed countries and also because of 
hazardous effects has triggered a search for alternate 
nematode management technologies. Therefore, some non-
chemical methods were devised. 
Regulatory Method 
The nematodes are spread from one place to another 
place by different agencies such as rain and water- The 
nematodes are also transferred from one place to another 
place or from one area to another area through infested plant 
material. There are several reports, indicating that some 
importoant species of nematodes were introduced into new area 
with the help of nematode infested material. Globodera 
rostochiensis was introduced into Europe from South America 
along with potato tubers. Since then this nematode fond way 
to Asia, North America and Central America. Radopholus 
similis was introduced in Australia from Fiji between 1890 
and 1990 through infested plant material. This kind of 
nematode dissimination can be checked by regulatory methods 
(Southey, 1978; Maas, 1987). Plant quarantines may be defined 
as the measure to prevent or limit the spread or introduction 
of dangerous disease and disease causing organisms into the 
country or within the country. It can be implemented by 
imposing the restrictions on the movement of infested plants, 
fruits, seeds and other propogating materials. Every country 
has its own quarantine regulations to check the spread of 
pests and pathogens. In 1914 an act — "Destructive Insects 
and Pests act" was passed in India to check the spread of 
pests and pathogens. 
The regulatory method can check the spread of pests and 
pathogens in an area or it controls the introduction of 
nematode pests from other area but, it can not check the 
activity of nematode species already well established. It 
becomes ine-f-fective when nematades are spread by wind, water 
and insects, etc. 
Biological Me-thod 
Sewell <1965) defined biological control as "the 
induced or natural, direct or indirect limitation of harmful 
organisms and its effects by another organism or group of 
organisms. Garrett (1965) defined biological control as "any 
condition or practice whereby survival or activity of 
pathogen is reduced through the agency of any other living 
organism except man himself with the result that there is 
reduction in incidence of disease caused by the pathogen". 
The plant pathologists mostly follow the broad definition of 
Garrett. Biological method includes control of plant 
parasitic nematodes by higher plants, several fungi, 
bacteria, protzoans, viruses, nematodes, tardigrades, 
collembolans, mites, etc. Cobb <1920) expressed optimism 
about introducing exotic nematic antagonists. 
Biological control is considered as skilful management 
of the biosphere against nematode pests. It provides us 
maximum benefits but, in some cases it has many difficulties. 
It is cumbersome or oppressive to artificially raise and 
introduce nematode antagonists, but it is easy to create 
conditions which will increase resistance in environment 
against nematodes. Organic amendments play active role in 
such conditions. 
Cultural Method 
Nematodes are also controlled by cultural method which 
includes: -fallowing, flooding, ploughing, prevention o-f 
spread, sanitation, eradication, use of resistant varieties, 
crop rotation, selection of healty propagating material and 
manuring/ organic matter amendment. 
Fallowing and flooding lare used as efficient control of 
nematodes but they cause monetary losses to growers. Crop 
rotation deprive the nematodes from food and in the way 
control plant-parasitic nematodes. Nematodes die because of 
starvation. When wt= grow a crop continuously for several 
CDsecutive year^, there is breaking of resistance in that 
crof» which cause loss in the yield. Besides these important 
cultural methods, ploughing, inter-croping with antagonistic 
crops and organic amendment (liuller St Gooch, 1982; Alam, 
1976; Alam et. al_. , 1975, 1976) are commonly used methods 
which will be reviewed in the later part of dessertation. 
Farmers use plant and animal wastes in the form of compost 
and farmyard manure, crop residues, oilcakes and meals, 
municipal refuse and industrial wastes for control of 
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nematodes. Recently root dip or seed soaking treatments have 
been also used as nematode control measures. 
Integrated Pest Management (IPM 
It has been shown that di-f-ferent control measures 
mentioned above have their own limitations. However, 'one 
thing is fully established that non-chemical control 
strategies are better than chemical ones in the context of 
present day knowledge about environmental and health 
problems. Various types o-f control methods when used together 
in combination with or without the involvement of chemicals 
gave a new direction to combat with the nematode menace 
(Oostenbrink, 1972). The present study is an attempt in this 
direction, where nematode biocontrol agents will be used 
with other control measures such as organic amendments, 
antagonistic crops, nematicides and ploughing. 
The Integrated Pest Management <IPM) has evolved as a 
philosophy and technique to correct the problem associated 
with the chemical pests. In 1979 Presidential Environmental 
Message to Congress (CEQ, 19B0b) defined integrated pest 
management as "a system approach to reduce pest damage to 
tolerate levels through a variety of techniques, including 
predators and parasites, genetically resistant hosts, natural 
environmental modifications and if necessary appropriate 
chemical pesticides". IPM concept, is an ancient methcMJ, 
hDwever new aspects vihich are added to it are its application 
in scientific experimentation and research -for evolving 
integrated and economically easy approach- For this a clear 
understanding o-f biology of crops, pests and their natural 
enemies is essential. Integrated nematode mctnaoement (INM) 
also seeks to stabilize prevention population of target 
nematodes at acceptable levels resulting in favourable long 
term socio-economic and environmental consequences. Bessey 
(1911) outlined the BKclusion, population reduction and 
tolerance procedures available for integrated nematode 
management. 
Integrated nematode management includes research 
development technology transfer and implementation needed to 
integrate two or more control measures to manage one or more 
nematode species. INIi system must be imposed in conjuction 
with the broader objectives of integrated pest management. 
All available nematode management must be considered when 
designing INM system. Various INIi systems have been suggested 
in both developed and developing countries. In India attempts 
has also been made to control nematode by using INM system 
(RaviChandra ?'. Krishnappa, 1985) -
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Organic amendments 
Organic amendments have been used for crop improvement 
since the advent o-f agricultural but due to more attention 
given to the use of chemicals between 1940's and 1950's 
pushed the other methods into secondary importance. 
Beneficial effect of organic amendments in controlling 
nematode disease onl"/ came later. Organic matter can provide 
better medium to grow, results in better soil tejjture, 
increase water holding capacity o-f soil. It can provide 
nutrients to plant in soil deficient in plant food. It may 
result in build—up of organisms which feed on nematodes. 
Various kinds of organic amendments were used against plant-
parasitic nematode, e.g., compost, green crop residue, meals, 
oil, compost, green crop residue, meals, oil cakes, cellulose 
materials, farm yard manures, sewage sludge, etc. All these 
materials when added to the soil cause reduction in the 
population of plant-parasitic nematode. A brief review of 
work done on different organic amendments is given below. 
Initially it was Linford <1937) who got significant 
reduction in root-knot population due to decomposition of 
organic matter. Later considerable work has been done on the 
use of organic matter for the control of plant-parasitic 
nematodes. The subject has been reviewed by (Oostenbrink 
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1960, Singh & Sitaramaiah 1970, 1971a; Alam, 1976; Muller ?t 
GoDch, 1982). 
Green manuring 
Green manuring is used for the control of plant-
parasitic nematodBS. Linford et. al.. (1938) used chopped 
leaves for pine apple for the control of root-knot nematode 
attacking cowpea. Duddigton et^  al.. (1961) noted reduction in 
the population of H,avenae on oat with the incorporation of 
chopped leaves of cabbage into infested soil. There was also 
noticed reduction in the population of some plant-parasitic 
nematodes, e.g., Hoplolaimus. Tylenchorhvnchus and 
Pratvlenchus spp. in the soil where pumpkin pieces were added 
(Hutchinson et, &L-, i960). Singh (1965) also obtained 
reduction in root gall intensity by the addition of chopped 
leaves of karanj (Pongamia glabra). 
Resck et, al_. (1932) suggested that there was reduction 
in the population of Meloidogyne javanica and Pratvlenchus 
brachyurus by the application of green manures. Leaves and 
different parts of the plants (Azadirachta indica) were found 
to be effective in reducing several plant-paraisitic 
nematodes (Egunobi Si Af olami , 1976; Ram 5t Gupta, 1981, 1982; 
Ahmad ?< Koppel , 1936; Jain ?< Bhatti , 1988; Rossner ?« Zebitz, 
19B7 and Pathak et, al-, 1988). Akhtar ?t Alam (1990) suggested 
that incorporation of chopped leaves of Azadirachta indica. 
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Eucalyptus citridora^ Lantana indica. Melia azedirach, 
Ricinus communis or Thuja orientalis significantly suppressed 
the build up of Hoplolaimus indlcus, Helicotvlenchus indicus, 
Tylenchorhvnchusbrassicae and Tylenchus -f i li-formis on 
Capsicum annuum. Damar et^  al_* \1989> used leaf extracts of 
ftzadirachta indica and other plants against control of 
Anguina tritici. Haseeb et al.. (1978) reported reduction in 
population of Hoplolaimus indicus. Tylenchorhynchus 
brassicae. Tylenchus filiformis by the addition of chopped 
ieayes of 35 plants. The addition of chopped leaves of Mentha 
viridis and Cordia myxa caused reduction in population of 
Tylenchids to a varying degree (Haseeb et. al^ . , 1984) . 
Pauruthi ejt al. (1987) revealed that chopped and ground 
leaves of su-babool significantly reduced the population of 
root-knot nematode in okra. Sharma St Tiyagi (1989) reported 
that leaf powder of 9 plants including Taaetes and Xanthium 
are effective against root-knot nematode. Plant wastes of 
Taaetes lucida. T. minuta and T. tenuifolia resulted in 
significant reduction in the population of Roty1enchulus 
reniformis. Tylenchorhynchus brassicae. Hoplolaimus indicus 
and Tylenchus filiformis on tomato and egg-plant (Siddiqui & 
Alam, 1988). Tiyagi et al.. (1988) reported that soil 
amendment with chopped leaves of plants belonging to family 
Corr.positae acted as good suppressant of root-knot and 
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reniforra nematades. Similarly, chopped leaves of different 
plant e.g., Melia gzedarach, Calotropis procera. Recinus 
communis. Eichhornia crassipes and Azadirachta indica were 
reported to ,cause significant suppression in nematode 
reproduction (Akhtar et^  al.. , 1990) . Mulching of soil with 
green leaves were found effective against root-knot nematode 
(Govindiah et. al_. , 19B9) . Some weeds vjere also used as 
control measures against plant-parasitic nematode. Alam 
(19B7) reported that chopped leaves of some weeds when 
applied to soil infested with plant-parasitic nematodes show 
significant supression in nematode population and improved 
growth of tomato. Soil amended with castor leaves was also 
found effective against Meloidoqyne javanica (Zaki & Bhatti, 
1989). 
Green tops of many cultivated and wild plant were found 
effective in supressing the nematode population (llaqbool et^  
al. . 1987). Khan (1990) reported nematicidal potential of 
some naturally growing medicinal plants against Pratylenchus 
zeae. Mojtahedi et. al.. (1992) use rape seed as green manure 
for control of Heloidogyne chitwoodi. 
Dry crop residues 
Dried crop residue also served as good control measures 
of pi ant-parasitic-nematodes. Johnson (1959, 1971) reported 
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that dried crop residue when incDrporated into soil results 
in the suppression of root-knot nematode population. Later, 
Johnson et. al.. <1967) demonstrated that mature dry residue o-f 
lespedeza, alfaalfa, oats and fla>; resulted in reduction of 
Weloidogyne incognita populaton in infested -field. Dry 
products of Andrographis paniculata. Calendula o-f-ficinalis 
and Enhvdra -f luctans and Sol an urn khasianum reduced root galls 
and nematode population (Goswami & Vijaylakshmi, 1985). Rice 
hull, sawdust, leaf litter, maize straw, ramie hays, spent 
coffee grinds, pecan shells, cocoa pod husks, bean husks, 
paddy husk, bajra husk, tobacco seed husk, sunn hemp husk, 
tobacco broken stalks and seedlings, wheat residue etc. have 
been found to reduce the population of differnt plant-
parasitic nematodes (Sayre et. al. - 1964; Recuenco, 1980$ Vlk & 
Holubcova, 1982; Mian ?< Rodriguez-Kabana, 1982 ; Haq et, al. , 
1985; Salawu, 1988; Heshman et al^ . , 1992). Parasad et al. 
(1987) reported biotoxicity of testa of groundnut against 
Meloidogyne incognita. 
Sawdust 
Sawdust is used as organic matter for the control of 
plant-parasitic nematodes (Singh et. al - , 1961). There are 
several reports of using sawdust with other organic 
amendments as control of plant parasitic neraatodB (Mullar !< 
Gooch, 1982; Singh et. al- , 1983; Jadgale, et. al_. , 1985; 
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Acharya, 1985; Morale St Kurundhar, 1987; Dahaylongsod, 19BB; 
Stirling, 1989). SiddiquiS< Alam <1990b) demonstrated that 
sawdust of neem (Azadirachta indica) and Mango (Mangifera 
indica) reduced populations o-f Rotylenchulus reniformis on 
tomatoes and aubergin and Ty1enchorhynchus brass!cae on 
cabbage. However, neem sawdust was more e-ffective than mango 
sawdust. 
Organic manures 
Varius types o-f organic manures were used by di-fferent 
workers for the control o-f plant—parasitic nematodes. ManKau 
S: Minteer <1962) observed that steer manure and chicken 
manure reduced the citrus nematodes Tylenchulus 
semipenetrans. Similarly, other types of manures used by 
different workers as control measures against nematode pests 
are chicken manure, poultry manure, cattle manure, horse 
manure, fruit caning facotry wastes, fresh chicken droppings, 
cow dung, poultry dung, horse dung and and different types 
of composts etc. (Ruelo, 19B3; Chindo & Khan, 19B6; Verma, 
1986; Babatola, 1988; Chindo ?< Khan, 1990). Farmyard manure 
has been found to reduce nematode population and served as 
efficient control measure against these pests. CkDStenbrink 
C1954) found reduction in the population of Pratvlenchus sp. 
by adding farmyard manure to the soil. In India it is widely 
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used by farmers- Dasai et. al^ . (1969) used farmyard manure 
fcr -the con-troi of nematode pests. Nikasono <19a9) reported 
the effect of farmyard amendment for the control of root-knot 
nematode (heloidoqyne incognita) infecting tomato plants. 
Sewage sludge 
Soil amendment has also turned out to be effective 
control method against plant-parasitic nematodes in infested 
fields <Heald ?< Burton, 1968, Castagnone, Sero et. al.. 1988). 
D' Errico St Di Maio (19BB) reported that when composted 
municipal refuse together with other organic matters were 
added to the infested fields, it results in the significant 
reduction in Meloidcovne incognita population. 
Inorganic and organic amendments act as good nematode 
suppressants infested fields. Rodriguez-Kabana <1986) used 
urea with inorganic fertilizers for control of Meloidoovne 
incognita. Urea and hemicellulose wastes were also reported 
to infuence nematode population (Huebner et al.. 1983; 
Kushwaha et al., 1983). 
Chitin amendments were known to be effective control 
measure against plant-parasitic nematodes (Mankau, 1963; Mian 
et aJL. , 1982; Rodriguez-Kabana et. aJL-, 1984). Gupta <1988) 
reported the effect of certain carbonaceous amendments such 
as chitin, cellulose, starch, glucose and nitrogenous 
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amaendmersts like urea on Mononchus spp. and Porylaimus spp-
in the soil and showed significant suppression of two 
nematode species. 
Rodriquez-Kabana h King (1980) used mixture of urea and 
black strap molasses for the control of root-knot nematode-
Oils 
Several types of oils obtained from different plants 
were used as amendments for the control of plant-parasitic 
nematodes and improvement in plant growth. <Walker et. al. , 
1967). Prasad et, al^. <19B4) reported that mustard oil, 
gingelly oil, sunflower oil and extracts of Eclipta alba were 
effective against M. craminicola. Oil from seeds of Argemone 
maxicana and mace oil from M. fraorans. neem oil, karanj oil, 
chalmongra oil, polango oil were found nematicidal in nature 
<Vi jaylakshmi ?< Gotke, 1986; Das ?t Sukul , 1988? Pradhan, et. 
al. , 1939; Gotke et al-, 199(3). 
Sangwan et. aJL- (1990) reported nematicidal activity of 
some essential oils of Labiatae plants. Similarly, Saxena et. 
al. <1990) reported nematicidal properties of some oils from 
4 plants, viz.. Eucalyptus citridorus. CvmbopoQon martinii, 
Nardstachvs jatamansi and Anethum sowa. 
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Oil cakes and meals 
Oil cakes o-f castor, groundnut, cottor seed, mustard, 
mahua, neem and karanj etc. have been used to control many 
plant parasitic nematode by different workers. They have been 
reported to be more effective in moist soils than dry soils. 
Castor pomace has been reported to cause reduction in 
root-knot nematode population and sugur beet nematode 
(Heterodera schachtii > population on tomato (Lear, 1959) 
Singh et, ai.. , (19B0) suggested that soil amendment with oil 
cakes of castor, mustard, neem, mahua and groundnut 
significantly reduced infestation by Meloidoovne incognita 
with the result plant growth of tomato improved, similarly oil 
cakes of castor, neem, mahua and groundnut singly or with 
neroaticides were found nematicidal against plant-parasitic 
nematodes by different workers on their hosts tKhan et al.. , 
1979; Desai et, aL-, 1979; Alam et, §!.• » 1980; Sing et al. , 
19e0a; Bingh et, al. , 19B0b; Sharma et, al.. , 1981; Krishna & 
Vaitheeswaran, 1984; Jain S? Hasan, 1986; Haq, et. a]^. , 1986; 
Kannan et, al.- , 19B7; Krishna et, al. , 19B7; Bhattacharya & 
Goswami , 1987, 1988; Singh S< Singh, 1988). 
Alam (1986, 19B9) reported that organic amendments, 
e.g., horn meal, bone fneel , and oil cakes of mahua, castor, 
mustard, neem and peanut were effective in inhibiting the 
root-knot development and population build up of 
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Tvlenchorhvnchas brass!cae on their respective hosts and 
consequently growth improved. 
Water extracts of oil cakes and deoiled cakes were 
found tOKic to different nematodes. (Rao St Prasad, 1969; 
Mishra S< Prasad, 1973; Indergit et. al_. , 1979; Alam et. al. , 
19B2; Hiisain et ai.. , 1984). 
Mahmood ?< Saxena (1987) demonstrated the mortality of 
Rotylenchus reniformis by water extracts of oil cakes and 
deoiled cakes of castor, neem and groundnut. Similarly, 
Goswaroi St Vijayaiakshmi (1987) reported inhibitory effect of 
some plant and non-edible oilcake extracts of Cassia fistula. 
Acacia arabica. Eclipta alba, Swertia chirta. Datura metal. 
Arqemone ma«icana and oil cakes of Carthanus tictorius and 
Madhuca inophyllum on nematode pests. 
Root dip treatment of egg plant seedlings with plant 
extracts, nematicides, oil cake extracts and anthelmintic 
drugs also resulted in the reduction of Meloldoavne incognita 
population and improvement of plant growth on Solanum 
melonqena (Husain et. al_- » 1984) . 
Soil amendment with oilcakes of diffeent plants and 
urea were found effective against plant-parasitic nematodes. 
(Hasan ^ Jain, 1984; Khan e^ al., 1987). 
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Acharya «< Padhi <19S9) reported that neem oil cake 
followed by sawdust was the most effective treatment against 
M. incognita on betelvine. 
Patel St Thakar <1989) revealed that fresh and dry 
azoila and mustard oil cake effectively reduced 
Tylenchorhvnchus vulgaris populations and increased wheat 
growth. They further suggested that castor cake^neem cake and 
farmyard manure did not significantly reduced nematode 
population to large extent. 
Sugarcane begasse together with press <nud, farmyard 
manure, poultry manure, neem cake and coir pith were found 
effective in lowering the population of rhizosphere 
nematodes, Meloidogyne incognita. Pratvlenchus coffeae and 
Helicotylenchus dihystre KJonathan et. al.. , 1991). 
Novarethi 5t Nelli (19B5) showed that filter cake 
together with nematicide acts as a good control of 
Meloidogyne javanica and Pratvlenchus zea in sugurcane 
fields. 
Plant parts and prdoducts of carrot, corriander, 
Eupatoriutn odor at um, Lycopersicon esculentum. Ricinus 
coffimunis. Vigna unguiculata. A. maxicana . Iresine herbstii. 
Svsygium. Ipomoea fistulosa^ Cymbopogon, Citratus, Echhornia 
crassipes. Ipomoea carnea,Annona sguamosa. Croton 
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bonplandiaus. Euphorbia hirta, Polyathia lonqifplia. Tridax 
procumbens. Tvphonium trllobium. Melia azedarach. Allium 
sativum and Helianthus anus has been recognized as 
nematicidal against plant-parasitic nematode. <Taylor ?« 
Murantj 1966; Mahmaod et. al_. , 1979; Vi jalakshmi & Prasad, 
1979; Amosu, 1982, Nath et, ai.. , 1982; Haseeb St Alam, 1984; 
Chattapadhyay ^ Mukhopadhyay, 1989; Siddiqui et, a2_. , 1984, 
1987; Mc Grady; Cotter, 1989; Sharma ?'. Tiagi, 1989; Tarjan, 
199S; Ahmad ?<; Karim, 1990 & Nissar Sc Husain 1990). 
Siddiqui ?< Alam < 1990c) reported that chopped leaves 
and -flower parts o-f water hycinth (Echhornia crassipes) gave 
satisfactory control of Tylenchorhynchus and improved plant 
growth of cabbage and cauliflower. Mojtahedi, et. al. (1992) 
showed that chopped leaves ?« stems of rape seed reduced 
nelodoQvne chitwoodi egg masses, freed eggs or second stage 
juveniles <J2) populations in the zone of incorporation and 
protected from nematode recolonization for 4 weeks. Johsnon, 
et al. <1992) also showed the effect of rape seed and vetch 
as green manure crops on nematodes. 
PI ant 1atex 
Maqbool et, ai_. <1987) suggested that latex extracts 
from Euphorbia caducifoli a and Calotropis procera caused 
mortality of root-knot nematode Meloidoqyne incognita 
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in-festing tDmato and egg plant thereby increasing growth of 
crop plants. Siddiqui et, al_- <1987) demonstrated that the 
incDrporation of chopped shoots of latex bearing plants 
significantly suppressed the population build up of 
Rotvlenchulus reniformis and root—knot development caused by 
Meloidoqyne incognita thereby improve plant growth. 
Siddiqui ?< Alam (1990a) reported the potential of plant 
latex of different latex beaming plants as botanical 
nematicide. 
Plant extracts 
Plant extracts of different parts of the plant were 
found nematicidal in nature (Sukul et. al.. , 1974; Gommers, 
1973; Anver et al.. , 19B0; Haseeb et al.. , 1978a; Nandal «c 
Bhatti, 19S6; Subramaniyan, 1986; Chabra et al., 1988; Mani & 
Chitra, 1989; Stephan et, al.. , 1989; Nisar it Husain, 1989; 
Krishna Murthy et al-, 1989). Boromer (1971) reported that 
extracts of Helenium sp. and Gaillardia sp. were nematicidal 
to Pratvlenchus penetrans. Ditvlenchus dipsaci and larvae of 
Heterodera roetochiensis. Akhtar et, al. <19a0a,b,c) reported 
the mortality of 2nd stage juvenils of M. incognita with 
plant extracts of different parts. Lei Thi Haan ?« Davide 
(1979) Studied the nematicidal properties of root extracts 
of 17 plant species and suggested thatall extracts caused 
23 
inhibition in egg hatching of Meloidogyne incpgnita more than 
DBCP»Nematode development was also suppressed by the extracts 
of 6 plant species- Similarly plant extracts of other plant 
parts like leaves, stem, flowers, seeds etc. of different 
plant species were tested against plant parasitic nematodes 
and were found highly deterious KMahmood et. al. . 1979. 1981; 
Haseeb et a^. , 19B2; Perry et, al.-* 1981; Mahmood et al. , 
1982; Haroon ?< Smart, 1983; Jain St Hasan, 1984; Rajvanshi et. 
al. . 1985; Vijayiakshmi Se Goswami, 1985; Tiyagi et, al^ . , 1985, 
Nandal ?< Bhatti , 1986; Mani et. al.. , 1986; Indra Rajvanshi, et. 
al. 1986* Goswami; Vijayiakshmi, 1986; Bala et^  al. ^  1986; 
Subramaniyan, 1986; Patel et. al.. , 1987; Lee, 1987; Grewal & 
Sahi , 1988; Pandey ?'. Haseeb, 1988; Chabra et, al.-, 1988; 
Stephan et. a^. , 1989; Chattopadhyay, 1989; Mani ?t Chitra, 
1989; Siddiqui & Alam, 1989c; Pathak et al.. , 1989; Grewal, 
1989; Krishna et. al^ . , 1989; Pandey, 1990; Subramaniyan ?< 
Vadivelu, 1990; Fazai Sc Husain, 1990; Salara 8t Sinha, 1990). 
Haseeb et. a]^. < 1978b, 1982) evaluated the nematicidal 
property in certain alkaloid bearing plants, viz. , 
Chenopodium ambrosoi des, Canabis sativa. Papavar rhoeas. 
Solanum hispidium or Melia asedarach against Tvlenchorhynchus 
brass!cae. Rotvlenchulus reniformis, Hoplolaimus indicus and 
tleloidogyne incognita and found that shoot and root extracts 
caused highest mortality. 
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Leaf, stem, -flower and root extracts o-f some member of 
family Compositae e-g-, Cosmps bipinnatus. Eclipta alba, 
Sonchus oleraceous and Zinnia eleqans were found to cause 
greatest juvenile mortality and inhibition in egg hatching of 
lieloidogyne incognita (Bano et. al.. , 1986) . Latex extract from 
latex bearing plants were also reported to cause nemato-
toxicity (Haseeb et, al-, 1984; Siddiqui et, al.-, 1984; 
Siddiqui et, a^. , 19B7a) . 
Mojumder ?'. Goswami <19B7) studied the larval mortality, 
hatching from egg masses and subsequent' penetration into 
tomato roots of Meloidogyne incognita with the aquous 
extracts of madar (Calotropis giqantea) and amarbei (Cuscuta 
reflex a) and highest larval mortality with highest 
concentration of extracts. He also found there was inhibition 
in egg hatching and nematode penetration into roots. 
Leaf extrcts of wild plant like Argemone maxicana. 
Cannabis ^ativus. Datura metal or Nerium indicum were tested 
against H. cajani. All the treatments caused IBBX mortality 
<Mojumder et. al_. , 1989) . 
Water and methanolic ex-tracts of different plant parts 
of Taqetes spp. were also found to cause larval mortality and 
inhibition in egg hatching of several plant-parasitic 
nematodes (Daulton ?•: Curtis, 1963; Alam et, al-, 1975; Minoz 
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et al. . 1982; Kumari et. aL-f 1987; Siddiqui ^. Aiam, 1988e; 
Subramanian Sc Selvaraj, 1988 ; Sweelam, 1989). Qumar et, al. 
(1989a) suggested that one percent crude extract of some 
endagenaus plants e.g. Cephalobus litoralis, Nicotiana 
tabacum, Ricinus communis and ft2adiracht.a indica caused 100| 
95, 92 and 60X mortality respectively. Haseeb ?£ Batool 
<1990) evluated the nematicidal property in some members of 
family Lamiaceae viz., Coleus aromaticus^ Mellisa 
officinalis. Qcimum basilicum. O. americanum. 0. qratssimum, 
O. Ki 1 mandescharicum and 0- sanct-um and found that root and 
shoot extracts of all the test plants caused highest larval 
mortality of MeloidaQvne incognita. Inhibition in juvenile 
hatching were also observed. Ahmad et^  al_. <1990) observed the 
effect of some indegenous plant extracts on juvenile 
mortality of Heloidoqyne incognita. 
Different parts as well as products of neem 
(fizadirachta indica) has been tested against various plant-
parasitic nematodes and were found nematicidal in nature 
(Kaliram Zt Gupta, 1980; Anon, 1983; Siddiqui & Alam, 1985a, 
b; Ahmad 5t Koppel , 1987; Gokte it Swarup, 1989; Roverti & 
Deseo, 1989; 'Zaki ?< Bhatti , 1989; Prasad et al. , 1989). 
Ouassinoid extracts from seeds of Hannoa undulata were found 
effective on the pentration and reproduction of Weloidoqyne 
javanica on tomato (Prot 5t Kornprobst, 1983, 19B5) . Ponte 
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S< Franco <1983> reported that manipuira a byproduct of 
cassava flour processing industry to carrot doubled 
its yields and reduced infestation of Meloidgyne spp. Aquous 
and methanolic extracts of Ricinus communis. Calbtropis 
procera, Nerium oleander and Alium sativum showed excellent 
nematidical activity (Nath et, aL- , 1982; Verma et &}^. , 1989) . 
Root-dip treatment 
Bare-root dip treatment in leaf and flower extracts 
brought about significanat reduction in nematode population 
and nematode multiplication thereby increasing plant growth. 
Chopped parts and extracts of water hycinth showed neraato— 
static or nematicidal properties when used as soil amendment 
or as bare-root dip treatment (Pathak, 1985; Siddiqui & Alam, 
1989a). 
Bare-root dip treatment of tomato seedlings with castor 
oil cake extracts of Ricinuscommunis. oil seed cakes Arachis 
hypoqaea. Azadirachta indica. Sersamum indicum. Brassica rapa 
and Madhu-ca indica significantly reduced root-knot 
development and there was a marked increase in plant growth 
<Vi jayalkshmi St Goswami , 1987; Akhtar & Aiam, 1990). Akhtar 
et al. (1992) also showed that bare—root dip treatment with 
leaf extracts of Persian lilac/ ^kain (Melia azedarach) and 
calotrpis/ madar (Calotropis procera) significantly reduced 
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root-knot development caused by Meloidoavne incognita on 
tomato and chilli and as a results of this reduction the 
plant growth improved-
Seed dressing 
Siddiqui & Alam <1988) observed the effect of latex 
seed dressing of Calotropis qigantea. C. procera. Euphorbia 
milli. E. nerifolia and E. tirucalli and found that there 
were significant reduction in multiplication of 
Tylenchorhynchus brassicae. Rotvlenchulus reniformis with the 
result plant growth improved-
Siddiqui ?< Alam <1988, 1990d) suggested that the 
application of nimbin (triterpenoid from Azadirachta indica) 
as seed dressing reduced the root-knot development/ nematode 
multiplication with a consequent improvement in plant growth 
at all levels of nematode inoculum on tomato, egg plant and 
okra attacked by Meloidoavne incognita and Rotvlenchulus 
reniformis and on cabbage and cauliflower attacked by 
Tylenchorhynchus brassicae. Wani (1992) showed that seed 
soaking with neem leaf extract brought about significant 
control of root-knot nematode, Meloidoavne incognita which in 
turn improved plant growth of okra. 
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Antagonistic crops 
Many of the plants used as mix-crops are known to have 
nematode suppressant properties and are considered to have 
good nematode control potential <Sayre, 1971; Gommers, 1972 & 
Siddiqui, 19B6; Haroon, 1992). These plants are called enemy 
plants or antagonistic plants. Some of the enemy plants used 
for intercroping are marigold, mustard, asparagus etc. In 
India, interplanting mustard and other Brassica spp. in 
between the rows of wheat and barley is an old practice-
Lot of work have been done on Taqetes species, to 
combat with the demage caused by plant parasitic nematodes. 
Tyler <193S) and Steiner <194l) were the first in recording 
resistance of Taqetes spp. to Meloidoqyne spp. Oostenbrink et 
al. <1957) showed that by growing Taqetes. population of 
Pratvlenchus sp. could be reduced by 90Z-
Intercroping of marigold <Taqetes spp.) with okra, 
tomato, egg plant and chilli have been proved very successful 
for reducing population of plant-parasitic nematodes <Khan 
et al.. 1971; Alam et al., 1977e). 
Moussa et. al.. , (1977) reported that when tomato were 
potted in soil artificially infested with M. incognita^ with 
Taqetes pai-ula or Asparagus officinalis seedlings there was 
reduction 'in the nematode population. Davide (1979) also 
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revealed reduced nematode in-fection and increased plant yield 
when Taqetes erecta was used an intercrop with tomato. 
However he found nematicide to be more effective than Taqetes 
erecta when used as intercrop. 
There are also a number of reports where Taqetes spp-
were used as intercrops with other plant species, in order to 
control plant—parasitic nematodes <Wilson ?« Caveness, 1980; 
Sen 5t Dasgupta, 1982; Huang, 19B4; Tacconi 5c Dlimpieri, 
19B3; Khan et, al.. » 1984; Medhane et. al.. , 1985; Nakajime et. 
al. . 1987; Parvez et, al-, 1988; Alam et aL-, 1988; Siddiqui & 
Alam, 1988; Idowu, 1989; Casvell et al.. , 1991). 
Other crops such as banana, Crotolaria juncea. 
Asparagus racemosus, ground nut, sorghum, water melon, 
Crotolaria retusa» Arachis hypoaaea, Aspilia latifolia. 
Eupatoratum. Cajans cajan. Viqna unguiculata pepper <Capsicum 
annuutn L. ) , cabbages. Allium f ilulosum. tomatoes and maize 
were used as intercrops in different combinations as well as 
with Taqetes for the control of plant-parasitic nematodes by 
different workers <Chikakoa et. a^. , 1982; Atu, 1984; Charles 
et al.. 1987; Hartawa & Rohana, 1987, 1968). Tanda & Atwal 
<1989) and Tanda et al; , <1989) reported the effect of 
intercropping of seasame with okra against root-knot nematode 
vHeloidogyne incognita). Organic amendments + antagonistic 
30 
plants were •fcund tD cause reductian in root-knot nematode 
in-festing bet^/ine, <Piper betel L.) (Jagdale et^  aL-t 1985). 
Siddiqui St Alam C19B8) reported that T- minuta as a mix 
crop significantly inhibited the root knot development caused 
by fieloidoQvne incconita on tomato and egg plant, and reduced 
the multiplication o-f Rot yl enchul us reni-formis and 
Tylenchorhvnchus brassicae on tomato, egg plant, cabage and 
cauliflower. The growth of the test plants improved when 
grown with marigold. 
Interculture of marigold and mustard with acidlime 
(Citrus aurantifDlia) marakedly reduced the multiplication of 
Tylenchus semipenetrans without any beneficial effect on host 
growth (Mani, 1988). Interculture of tomato, cabbage and 
cauliflower with margosa/ neem <Azadirachta indica) or 
Persian lilac (Melia azedarach) reduced the multiplication 
rate of Tyl enchorhvnchus brassicae and R. reniformis and 
inhibited the root-knot development caused by M. incognita 
with the result plant growth improved <Siddiqui ?< Saxena, 
19S7a,b). 
When antagonistic crops such as Tagetes. lucerne, 
sunnhemp or coriander were used as intercrops with banana, 
they significantly reduced the population of P-adopholus 
siniilis and Pratvler.chus cof f eae (Naganathan et. al. , 1988) . 
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NetEcher (1985) reported that when vegetables were used 
in rotation with Pan i cum may, i mum for the control o-f 
Meloidoqyne spp. , a little evid ence o-f tleloidocayne 
population was observed in in-fested fields. Muiler (19B6) has 
revealed that growing green manure crop in sugarbeet cereal 
rotation has produced promising results in controlling 
Heterodera schachtii. 
Alternating susceptible and resistant cultivars were 
suggested to limit the damage caused by Globodera 
rostochiensis and G. pallida on potato (Greco, 1987). 
Hctroont 1989) reported that Cvperus rotundus and cvperus 
esculentus were poor hosts and nan hosts to Tvlenchulus 
semi penetrans and Heloidogyne incognita. He also suggest that 
water extracts o-f corm s, rhizomes and roots of C. 
esculentus inhibited egg hatching and resulted in mortality 
of larvae. 
Trap croping as a means of controlling nematodes have 
been used by different viorker. Kuhn (1881) used trap crops as 
control of Heterodera schachtii. Carol 1 S; Mac Mahon <1937, 
1939) used early potatoes for traping Globodera. Stone <19&1) 
used oats as trap crops. 
Some legumes were used as caver crops/green manure 
crops to control Meloidogyne incognita population and other 
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plant-parasitic nemstDdes (Soffees et, al. , 198S; Behringer ^ 
Forst, 19B5; Reddy et al-, 19B6; Haroon St Abedir, 1989; 
Ternisien & Melin, 1989;, Guy tan et, al^ . , 1989; Rodriguez-
Kabana et al-, 1990). Alam et al.. (1999) reported that 
antagonistic plants serve as a e-f-fective control against 
plant parasitic nematodes-
Resistant green manure crops are very suitable trap 
crops for control o-f H. schachtti (Schlang, 1989). Similarly 
there are number of reports o-f growing intercroping with 
resistant or cover crops for the control of plant—parasitic 
nematodes <Tacconi ?< Ragaszi , 1990; Schenck ?< Hottzmann, 
1990; Caubfi, 1990). 
Soil organic matter, green manures and cover crops were 
used for the nematode management (Dunn, 1990; Zem Sc Alves, 
19B3; Sikora, 1984). 
Intercroping of pea-mustard and radish — mustard were 
considered suitable to reduce the population of Rotvlenchulus 
reniformis. Tvlenchorhvnchus spp. and Heterodera schachtii 
CHaquB ?< Gaur, 1988). 
Intercroping fo Sesbania rostrata with rice infested by 
Hirschmanniel1 a oryzae caused the decline in the population 
of nematode showing thereby that it acts as a trap crop 
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(Girmani et, sL-, 19B3) . Tanda et. al^ . (1938) revealed 
that co-culturing of crttcifer Brassica juncea. B. nigra 
seedlings with wheat showed a significant reduction in the 
Juvenile penetration of H. a venae in wheat roots.. 
There are also some reports where trap crops or cover 
crops serves a potential strategy for the control of plant-
parasitic nematodes (Behringer, 1979; Behringer & Forest, 
1985; Atu S: Ogunbug, 1982; Paderson ?< Rodriguez-kabana, 1991; 
« 
Dudash et al., 1992). 
Ploughing 
Ploughing is used as efficient control measure against 
nematode pests with other cultural practices like crop 
rotation, green manuring and intercroping etc- Lai et. al. 
<1983) and Bergeson S« Ferris <19B6) demonstrated the effect 
of various land developmental practices (burning of vegetable 
cover, ploughing, leveling, green manuring, summer following 
and croping sequences (monocroping, mixed croping and crop 
rotation) on the population dynamics of plant-parasitic 
nematodes and found all land development practices decrease 
the number of most of the nematode species. Ploughing ••• 
levelling followed by summer following and green manuring 
eliminated the nematodes completely. 
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Sumnjsr ploiighing together with Dther control measures 
were found most effective against plant-parasitic nematodes 
because nematodes are being killed by heat of sun (Jain 5t 
Bhatti, 1985). Mathur et aL- <1987) reported that 1-5 deep 
summer ploughings given at 7-10 days intervals in May—June 
reduced the population of cereal cyst nematode Heterodera 
avenae and increased the yield of wheat crop vMhich is 
directly proportional to the number of ploughings. Boag 
<1983, 19BB) studied the influence of ploughing and rotatory 
cultivation on migratory plant parasitic nematodes which were 
reduced. 
Deep summer ploughings either singly or together with 
nematicide served as effective control against Heterodera 
avenae <Manget et al. , 1988; Miao et. al. . 1988). 
Dunn (1990) reported that ploughing together with crop 
rotation, winter crops, field choice crop destruction also 
serves as efficient control measure against plant-parasitic 
nematodes Meloidogyne aranaria. Pratvlenchus brachvurus and 
Criconemella spp. infesting pea nut. 
MI.UI\i lit" U/IIK.K 
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PLAN OF WORK 
The main aim o-f the proposec} study is to develop cheap 
and easily accessible non-chemical technologies for nematode 
control, for getting better crop production without causing 
any harm to the environment and health. The forgoing review 
reveals that organic amendments, intercroping and ploughing 
etc. have been employed successfully for the control of 
plant-parasitic nematodes. These methods of nematode control 
have also shown potential for use in integrated nematode 
control programmes. However, 1+»i5 aspect has not received 
much attention of the nematologists. Therefore attempts will 
be made to evaluate the feasibility of use of these nematode 
control technologies in a compatible manners. The following 
shall be the plan of work. 
1. To study the effect of organic amendments with 
agricultural wastes, e.g., chopped leaves of seiected 
plants of Compositae, castor, neem etc. on plant-
parasitic nematodes and plant growth and yield of okra 
and linseed in pots as well as in field. 
2. To study the effect of byproducts of agrobased 
industries e.g. oil cakes of neem, castor etc. on plant-
parasitic nsmatDdes^ plant growth and yield of okra and 
linseed in pots as v-iel 1 as in field. 
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3. To study the effect Df seed soaking in oil cake leaf 
extracts and latices on plant parasitic nematodes, plant 
growth and yield of okra and linseed in pot, as well as 
in field. 
4. To study the effect of selected antagonistic plants on 
plant-parasitic nematodes, plont growth and yield of 
okra and linsead in pots as well as in field. 
5. To study the efiBct of deep ploughing on plant-parasitic 
nematodes, plant growth and yield of okra and linseed in 
field. 
6. To study the combined effect of intercroping with 
selected antagonistic craps and deep ploughing on plant-
parasitic neffiatodes and yield of okra and linseed in 
field. 
7. To study the combined effect of intercroping with 
selected antagonistic crops and organic aisendments on 
plant parasitic nematodes, plant growth and yield of 
okra and linseed in pot as well as in field-
8. To study the effect of deep ploughing and organic 
4 
aosendments on plant-parasitic nematodes, plant growth 
and yield of okra and linseed in field. 
MaTFRTaiS AND MFTHOnS 
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2. MATERIALS AND METHODS 
2.1 Maintenance of nematode cultures. 
Nematode culture will be maintained in .concrete 
microplote/ big pots on susceptible crops. 
In case of root-knot nematodes, single egg mass will be 
collected -from the infected roots of egg plant/tomato with 
the help of fine forceps and placed on 1mm pore size, coarse 
sieve fitted with moist filter paper and placed in petridish 
of IS cm diameter containing distilled water. It will be kept 
for 2-3 days at 2B-25*~'C temperature- The 2nd stage juveniles 
will be collected along with water after 24 hrs. After 
withdrawing nematode suspension from petridishes, fresh water 
will be added to petridishes each time. This process will be 
repeated for 5-7 days. These second stage juveniles will 
serve as primary inoculum of the root—knot nematode and will 
be used for inoculating seedlings of egg plant <Solanum 
melonoena L.) and tomato (Lvcopersi con esculentum L.) which 
will be grown in microplots/big pots containing autoclaved 
soil-manure mixture in the ratio of 3:1. Two months after 
inoculation, these plants will be uprooted washed with water 
and egg masses will be picked from infected roots and allowed 
to hatch in petridishes as before. This process will be 
repeated continuously. The inoculum will be maintained' on 
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toroatc- and egg plant in microplots/ big pots by repeated 
inoculations with the juveniles (J2> obtained -from the plants 
of the same microplot/ big pot. Species of the nematode will 
be characterised by the eKaroination of perineal pattern of 
the females-
Before inoculation, separate water suspensions of 
nematode will be gently stirred for making homogenous 
distribution of nematodes and then 5 ml suspension will be 
transferred to counting dish CSouthey, 1986). The number of 
nematodes will be counted with the help of stereoscopic 
microscope- An average of five counts will be made in each 
case to determine the density of nematode per unit volume of 
the suspension. 
For Rotvlenchulus reniformis <reniforffl nematode), soil 
samples will be collected from infested fields around the 
roots of castor (Ricinus communis)• From these soil samples 
nematodes will be isolated by using Cobb's sieving and 
decanting and modified Baerraan funnel techniques <Southey, 
19B6). By using nematode picking device of Khan et al. 
(1972) specimen of reniform nematodes will be picked from 
soil suspensions- These nematode specimens will serves as an 
initial inoculum for inoculating castor/ tomato which will be 
grown in concrete microplots/ big pots filled with sterilized 
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sQi l-fnanure mixture. The process will be repeated and 
inaculum obtained will be utilized for -further experiments. 
2.2 To study the effect organic amendments on plant parasitic 
nematodes and plant growth of okra and linseed in pot. 
To study the effect of organic amendments, sandy loam 
soil will be collected. It will be passed through course 
sieve (1 mm pore size) to remove stone particles and debris. 
About 1 kg of soil will be filled in 15 cm clay pots. These 
pots will then be autoclaved. Chopped leaves of castor 
(Ricinus communis)^ neem (ftzadirachta indica) and oil cakes 
of castor and neem will be incorporated into these pots. For 
ensuring proper decomposition of the additives, water will be 
added to the pots- After waiting for one week, seeds of okra 
CAbelmoschus esculentus) and linseed (Linium usitatissimum) 
will be sown in these pots. After germination thinning will 
be dene so that only one seedling remains in these pots. 
These seedlings will then be inoculated with 5030 specimens 
of root-knot nematode obtained as in 2.1. Uninoculated pots 
will serve as control. There will be five replicates for each 
set. 
2.3 To study the effect of seed soaking on plant-parasitic 
nematodes and plant growth of linseed and okra in pots. 
To study the efficacy of seed soaking, seeds of okra 
and linseed will be dipped in different extracts of plant 
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parts, e.g. neerr: lee-f extract, plant latices etc. These seeds 
will be sown in pots as in 2.2. A-fter emergence, seedlings of 
okra and linseed will be inoculated as in 2.2. 
2.4 To study the effect of intercroping with antagonistic 
crops on plant parasitic nematodes and plant growth of 
okra and linseed in pot 
For intercroping experiments pots will be filled with 
soil as in 2-2. Then urea @ 1 gN/Kg soil will be incorporated 
into these pots. Seeds of okra and linseed will be sown in 
these pots in the centre of the pots. Selected antagonistic 
plants will be transplated to the periphery. After emergence 
of seedlings, these seedlings will be inoculated with 5000 
specimens of either of the test nematodes obtained as in 2.1. 
Uninoculated plants will serve as control-
2.5. Recording of the data in pot experiments. 
The experiment will be terminated 3 months after 
sawing. The recording of data will be done as under. 
2.5.1 Plant weight and length 
Plants will be unprooted, washed gently with running 
water. Excess ajiiDixnt of water will be removed by putting the 
roots and shoots betvjeen blotting sheets. The length (cm) and 
weight (g) of sheets and roots will be taken separately. For 
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recording dry weight, the shaats and roots will be dried in 
an oven running at 6S°C for 48 h. 
2.5.2 Nematode Papulation 
Final population o-f the nefnatodes will be counted by 
the proceedure given in 2.1 by using Cobb's sieving and 
decanting method -followed by modified Baermann funnel 
technique <Southey, 19B6). The nematodes will be counted by 
using counting dish <Doncester, 1962) and the total 
population per pot will be determined. Reproduction factor 
"R' will be calculated by the formula of Oostenbrink <1966) 
as fellows R = Pf/Pi (where Pf = find population. Pi = 
initial papulation) 
2.5.3 Root-knot Index; 
Root-knot Index i.e. infestation caused by root-knot 
nematode will be assessed according to the folloviing rating 
scale of Taylor ?< Bassar <Sassar et. al.. , 1984) . 
Gall indsK <GI) Number of galls 
or or egg masses 
egg mass index <EI) per plant 
1 1 - 2 
2 3 - la 
3 1 1 - 3 0 
4 31 - 100 
5 ' > 10Q 
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2.5.4 Statistical analysis 
Statistical analysis of the data -for critical 
di-fferencB (CD.) at P = 0-05 and P = 0.01 shall be done ' as 
per proce dure described by Pansey €'. Sukhatme <197a). 
2.6 To study the combined effect of ploughing and organic 
amendments on plant-parasitic nematodes, plant growth 
and yield of okra and linseed in field. 
To study the combined effect of ploughing and organic 
amendments and inorganic fertilizers, a heavily infested 
field will be selected and V4ill be divided into two parts, 
one part will have normal ploughing (23 cm deep) whereas the 
other part will have deep ploughing (4E cm deep). These 
parts will then be divided into beds of 3 M 3 m size with a 
buffer zone of 1 m left between the beds,Different treatments 
will be given to the each beds as below 
(i) Organic amendments 
(ii) Inorganic fertilizers 
(iii) Carbofuran + inorganic fertilizers 
(iv) Untreated (control) 
In the first category organic amendments such as neem 
and castor oil cakes and chopped leaves shall be incorporated 
to the soil and after treatment watering will be done for 
ensuring decomposition of these organic additives. In the 
second category inorganic fertilizers such as urea (@ 110 
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kgN/ha), superphosphate (S 55 kgp/ha) and murats of potash <@ 
55 kg K/ha) will be added to the soil. In the third category 
inorganic fertilisers with a standard nesnaticide SLich as 
carbofuran 3"/. @ IQ kg a-i./ha will be added to the soil. The 
last category will be without any treatment- After waiting 
for 7 days test crops, e.g., okra and linseed shall be sown 
in the field. Weedling, watering etc. will be done when 
considered necessary. Soil samples from each bed will be 
taken vsith the help of soil sampler at the time of treatment, 
sewing and terminataion of the experiment. The soil samples 
will be collected in polythene bags and brought to the 
labcratory. Isolatian of nematodes will be done as in 2.1. 
2.7 To study the effect of intercroping on plant-parasitic 
nematodes, plant growth and yield of okra and linseed 
in field 
For intercroping, beds are prepared as above. Suitable 
antagonistic plants shall be grown in alternate rows with 
test crops, e.g., okra and linseed in different beds. One set 
of beds will serve as control having only one crop. Beds 
with different treatments are replicated five times, and 
will be arranged in random manner (Pansy &: Sukhatme, 197B) . 
Necessary weeding and watering will be done when required. 
The experiment will he terminated 3 months after sowing. 
Final recording a-F the data will be done as described in 
2. 13. 
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2.8. To study the combined e-ffect of organic amendments and 
intercroping on plant-parasitic nematodes, plant growth 
and yield of okra and linseed in field. 
To evalaute the combined effect of organic amendments 
and intercroping the field will be prepared and treated with 
different organic amendments as in 2.5. Then antagonistic 
plants will be grown singly and in different combination with 
the test plants e.g., okra and linseed as described in the 
above experiment. There will be five replicates of each 
treatment. Necessary watering and weeding will be done when 
required. EKperiment will be terminated 3 months after 
sowing. Final recording of the data will bSdone as described 
in 2.10. 
2.9 To study the efficacy of seed soaking on piant-parasitic 
nematode and plant growth, yiled of okra and linseed in 
field. 
For seed soaking, field will be prepared as in 2.6. 
Seeds of okra and linseed will be dipped in oilcake and leaf 
extract of neem and castor and plant 1 atices. These seeds 
will be sown in the different beds. Necessary watering and 
weeding is done when required. Final recording of data will 
be done as described in 2.10. 
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2.10 Recording o-f data in field experiments. 
Three months a-fter sowing, the experiments will be 
terminated and recording of data will be done as under: 
2.10.1 Plant growth and yield 
Plants will be uprooted, washed with water, Then plant 
growth (weight and length of plants) will be taken as 
bed in 2,5. 
In case of okra, pods will be collected from time to 
time and the total weight of pods per bed and total weight 
and number of pods per plant will be calculated separately. 
Then total yield per hectare will be caiculated-
In case of linseed total yield of seeds per bed will be 
determined and then total yield per ha will be calculated-
2.10.2 Nematode papulation. 
Final population of both plant-parasitic and saprozoic 
nesnatodes will be isolated by the proceedure given in 2-1 by 
using Cobb's sieving and decanting method followed by 
modified Baermann funnel technique (Southey, 19B6). The 
nematodes will be counted by using counting dish (Doncaster, 
1962) and population per unit volume of soil will be 
determined. Reproduction factor 'R' of each nematode species 
will be calculated by the formula of Qostenbrink <1966) as 
folloHs: R = Rf/Pi (Where Pf = final population Pi = initial 
population) 
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2.10.3 Root-knot index. 
Root-knot index shaii be assessed as described in 2.5. 
2.10.4 S ta t i s t i ca l analysis 
Statistical analysis o-f data for the critical 
dif-ference ?C.D. ) at P = 0-S5 and P = 0.01 shall be done as 
per proce^dure described by Pansey S< Sukhatme (1973). 
RFFFPFNrFS 
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